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Abstract  
Intra-mural coronary arteries remain a major risk factor and technical challenge of the arterial 
switch operation for transposition of the great arteries. We report a 27-year old woman 
presenting with an acute coronary syndrome late after arterial switch with a complex 
coronary pattern (intramural left and right coronary from sinus two). CT demonstrated that 
the pericardial ‘saddle bag’ used to reconstruct the intramural coronary was compressed 
between the neo-aortic root and neo-pulmonary trunk. At surgery, the coronary system was 
laid open into the neo-aorta with patch enlargement and the patient made an uneventful 
recovery. 
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Introduction 
The arterial switch operation has been the procedure of choice for transposition of the great 
arteries for the past 30 years. Transfer of unusual coronary anatomy remains the key 
technical challenge and is associated with worse early and late outcomes [1,2]. We report 
the case of a young woman presenting with an acute coronary syndrome following previous 
arterial switch with a complex coronary pattern. 
 
Case report 
A 27-year old woman presented with chest pain whilst taking her driving test. Ambulance 
electrocardiograms showed ST elevation in aVR with widespread ST depression and she 
was admitted to hospital as an acute coronary syndrome. She had originally presented at 
two weeks of age with cyanosis and was diagnosed with transposition with intact ventricular 
septum. After initial palliation with atrial septostomy and pulmonary artery banding to retrain 
the left ventricle, she underwent arterial switch at 8 months old. During repair, she was found 
to have an unusual coronary pattern with both coronary arteries arising from the right 
posterior sinus (sinus two), the right in the mid-portion and the left from adjacent to the 
commissure, with an intramural course anteriorly (figure 1a/b). The coronary arteries were 
therefore transferred as a single button and implanted using a ‘saddle bag’ technique with 
bovine pericardium for both the coronary repair and pulmonary artery defect. 
She had remained well, with two successful pregnancies at one and four years prior to her 
acute presentation. An urgent CT (figure 1c) demonstrated that the pericardial saddle bag 
connected to the coronaries was compressed between a dilated neo-aortic root and the neo-
pulmonary trunk. In view of ongoing chest pain and external compression of her coronary 
system, emergency surgery was performed. The bovine pericardial patches were found to 
be calcified and fused, compressing the saddle bag and compromising flow to the left main 
stem. All bovine material was removed (figure 2a) allowing the left main stem to be laid 
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open. A matching incision was made into the adjacent aortic wall and the left main stem was 
directly anastomosed (figure 2b), with defect re-roofing using pericardium (figure 2c). She 
made an uneventful recovery. 
 
Discussion 
Coronary artery transfer remains the major technical challenge during the arterial switch 
operation. Unusual coronary patterns occur in 30-35% of cases and have been associated 
with increased risk of early mortality [1]. Intramural coronary arteries, a single coronary 
ostium and a coronary sinus with more than one ostium have been identified as risk factors 
for perioperative death and early reintervention for myocardial ischaemia [1]. 
Late coronary obstructive lesions may occur due to ostial fibrosis at the button suture line, 
fibrocellular intimal thickening or mechanical kinking/stretching during somatic growth [2]. 
Late coronary complications requiring re-intervention have been reported to occur in <3% of 
patients [2], although a recent European multicentre study with a median follow-up of 16 
years, found a reoperation rate of only 0.3% for late coronary complications [3]. However 
asymptomatic coronary lesions may be found in up to 8% of patients [2] and previously silent 
ischaemia may present as a late cardiac event or sudden death [4]. 
In approximately 1% of patients with transposition, the left and right coronary arteries arise 
from separate ostia in sinus 2 with the left coronary artery passing anteriorly, often 
intramurally, between the great vessels [1]. At arterial switch, whilst separate implantation of 
the coronaries is preferable, the coronary ostia may be deemed inseparable and transferred 
as a single button, such that the left main stem remains between the neo-aorta and neo-
pulmonary trunk. This predisposes to late ischaemia by mechanical compression, which may 
be exacerbated by dilatation of the neo-aortic root, a common late sequela of arterial switch 
[4]; we therefore would now routinely lay open the intramural course at the time of arterial 
switch to reduce the risk of late obstruction. 
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It is therefore recommended that following arterial switch, patients with unusual coronary 
patterns, especially intramural or passing between the great vessels, remain under lifelong 
surveillance with functional and morphological assessments to pre-empt life-threatening 
myocardial ischaemia [5]. 
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Figures 
 
 
Figure 1. Coronary artery arrangement a) before and b) after arterial switch, using a 
pericardial ‘saddle bag’ to attach the single coronary button to the neo-aorta, c) CT showing 
left main stem compression (arrowed) between neo-aorta and neo-pulmonary trunk. 
 
 
Figure 2. Operative illustrations showing a) previous saddle bag repair with bovine 
pericardial material removed, b) left main stem anastomosed directly into the aorta, and c) 
the defect re-roofed. 
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